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ABSTRACT 

PURPOSE: To simplify the lens barrel of a rear focusing type zoom lens and 
to reduce the total length of the lens by moving the focusing lens groups 
of 2nd and 3rd lens groups at the time of focusing so that the moving 
quantity of the focusing lens groups can be made almost equal to the same 
subject distance within the full variable power range from the wide-angle 
end to the telephoto end. 

CONSTITUTION: The variable power of four lens groups from the wide-angle 
end to the telephoto end is realized by respectively changing the intervals 
between the 1st and 2nd groups, 2nd and 3rd groups, and 3rd and 4th groups 
and the focusing of the lens groups from an object at the infinite distance 
to an object at the nearest distance is performed by moving the 2nd and 3rd 
groups toward the image surface side. Then the zoom lens is caused to meet 
the condition of Inequality I within the full variable power range from the 
wide-angle end to the telephoto end when the resultant image forming 
magnification of the 2nd and 3rd groups is represented by F. Therefore, the 
structure of the lens barrel of this zoom lens can be simplified and the 
total length of the lens can be reduced. 
9 



(A) ¥2-136812 

G 02 B 15/20 8106-2H 
13/18 8106-2H 



P Bg63-291463 
@i±i m Bg63(1988)11^18B 



m m B 

2 . ?.V ^ CO JQ (ffl 

t 1 ) muiimx 0 m^A<Dm^rr 71 cr>w^ iff. it. <o 
Iff :n CO 35 2 . a to s fff <o ?ft 3 « b t j: a;) 

/•£ iff :/J CO 35 4 «| (7:) 4 o <o > X n 5r W l> . m ff| iS 
6 55 ii « (O 3C f^^ ^ . » m t « i: 5i 2 n CO fHj 

fa. j|»2nfc»3i3«<7^IW»: ^UTit353n 

3 iir (ft iffi flu ^ « * 5 r. J: 0 rr . it 

w, 2 SI t yi 3 tf 0) ^ A <Dmst i{5 m "Sc 0 Ffcr<r>t 
5 . uc ffi AS 6 a ;? «ft ^ CO -jr 5c fs- as ^ T 

I ;3 F I > J 

^2 5 3fe ^ » ;ii -r it I: 5r a t r s V A- - 
( 2 ) mfitm i as 2 n u r 35 3 n CO E ai 

tt^-^'vfl. f2. f3.^ia«C^tt<&vh^& 

CO * ffl! f T i: u ^ i: e 



0. 4<|fl |/fT<0. 0 

C f I < 0 ) 

0.3< f2yfT <0.5 

0. 35<|f3|/'fT<0. 75 

( f 3 < 0 ) 

A/ 5 jfc j£ r <5 ^ e ^ ra i: r 5 ^fl :n m 1 

JiE CO V — 7 ^ — * j:^ :t CO X — A U v x* . 
3 . i?l CO 2? IH ^ (9! 

( i.t: I: CO i\\ m^ytf ) 

^ 5n iH tt 'J - 7 <^ - 7. it (O X ~ A u V X t;: 
iin u . 'ff. ni * ^ 7 tr; 7* :r * >t 7 c ;n i.^ 

6 n i ja o?ii /fi ^ t' X - u > X I'. 4f -V' — 

7 t - A it CO X ~ A U :y X Hi) r <5 fj CO T Jo 

( tt * CO m ) 

It 'it J: 0 '-^ A /II >t y <>M' .t iJ 7 £0 A' - 

A U > X C ^- T tt flB W 51^ I nVXf\ 0? U V X 

fff •'g: 1^ M ^ l*- T 7 X - X f f -5 . r/i r — 

7 < - X it 5r » m u rc fit t ;)t { j w /yj 




:;7 ;6t /j^ # < T1- ifi it ffi ^ t) It *5 tb iit ^ 5^ <o 
t$ ft e . 

X « J: 0 55" OU>X«^'fe««)*1*r:7:r-;tr 
R-th(l:ffi«C«UTt)X-A(2acoitv>. mt 

«.^-KMC0iftW^tC<t-:»-r7*-:(rAU>X»C0Jft 





X «f *« ^fe ^7 t 




b T 5 o <0 


\^ y xn ^0 A 




. 6 5 


O 0 U V 


xei 


^ if T a f& ^f 




, .1^ i> ? w 


:;^S<0X 


- M U X 


*C £ ^^ T . B 3 




5 






:7 * - * X ^ tf 


r> 


y - :7 * 


- * X ^ 


CO X - A U 


^x^'iftgg UT 


^^ 


s . -t u r 


i CO t * 


* 1/ >XII 


CO ^/f :;3 ii 


C 




t C J: 0 


- * 0 ffi 


;j <o m 2 n . A 


CO 


Bin n<om 


3 if f U 




CO » 4 n £D 4 




(0 U > X ill 




ft *^ 


M il « ^ CO 'St 1& 




. II 1 87 


tm 2 n 






n 




1/ r itat 


3 « 4: m 4 



3l3ff<D^fit<Ott«fS?|5^)8Fi:1-Ct?, iSft 

iA^^6safift^co^a:^^«(ffiK:43^/^r 

I 3 F I > 1 (1) 

( ) 

cofittti?fiS{«j, 2. 3<oifiiiffiirr73ffiai=S'^-r 

5£iW<Ott«3fii«i. 2. 3<0U>X*rffi(§l?r;7V 




HR,1^.?-13«8i:^(2) 

U i> 1/ ^ 6 r^V^ ffl (0 X - A U > X (1 .•t^ X ■< 
^ffiTAS^V. /E^ft<OX-AU>XicafflU/c 

iftfr. u-vx^fiittfl^cu. Xi)rf5u>x?ft,ifi 
( ^£ in i< w iJ^ u <t 9 t r 5 p-i ffl ,^ ) 

:t:j£i91ttV^-7*-:^;^:ftrsC=^«/ni//c4-:j 
cOU^XJl^^:^1-^,X — AU>XCiil/>T. *U 

> X CO s & §c f& c rr -5 ^ ^ f-i: sp tiQ 
iW)ihto-9. ;2:ft«ii^esis«*^co^3:is«Eiti 

Xif(0«Wa*««5-:£i:;:ir5J:^tc:U. 
Afflu>Xffco««ftijJVi»^Sa;::orc:. t*(c/r 
^ft^-^OX-A u^XCftfjaf/'j r— 7 ;r — 

xjtcox — Auvxcotaw^-i^o^t-rs. 
( p«i Jffl « ijfe r rc tf) CO ^ « ) 

m 4 s p tt K 0 T 5, . 

W5 CO U > X » CO W) III W 5- ^ U T u-^ <5. . X . 

>au^ifi?*f(*:c:7 4 - ij ^ -r ^ t sosp 2/rfi: 

3J3^Pco{i3[IB^'^Uri^5, 







fs- c psr u 


X . m 1 JI? 5- ft gfi f!K I^h tt c:) w :fi' 




S J: -5 C 


tftafiflfl^»W^F-tf'fitjt:-c3J2-g34 






n ft u > X niaj w ;6< a: ft r & i: ti^ c ^ 






ffiT»j^I^t♦T^^^, cco.te>cwi 




5ff 4 






^-^ X-k & 


coteWft^-iaooo. IxOlf&r/i^v 


X 


H if (0 « 


'Xt ?r [Id ^ T t^ s . 






X. 352nt2n3WJ;r)l^4&7*- 




X ffl 1/ > 




♦ 


- * X 






X /?! 1/ 


xn<DH$ji^iz x^r h H9)im(o 


tt 


tt « (Tj 


:t 5 < 5 ^ -5 # JS^ Iff ffi » t u 


X 




L/TMii1^(*^<07 ;r ":^XcOB7co« 




^^^^ 


< r ^ z t ^ ^ 0 f£ z> y * - 







70 




t U T ^^ . 

Mi V JA^ m /.V. a-: » C Ji: ^j. r X i: >:c £ J: 0 

u. u X ttvn in ^ <o fn M it m -? ri^ z> . 

ttii, 4: 'Ji m ^ r ^ 2 n t 3 n t (L 
Ji i/^ . r. tL iz J: -7 f " :^ (Di^OiiSi ?A ^ 9)i 

X m 1/ > X jir « i!f # ftij 1* ft M c o T 7K -r , 
^. :7#-*xfflU'VXnc'J>J«^n#s^'/JF. 
7 < - X )n u > X «f J: 0 tj ffi iffi ffl c fie, 3f n T 




?5I^n->:^•l:^(i8l:^ (3) 
5 u V X «T ( Ja T Mife .tr X n .1 ^ t.^ V . ) 

M (ft f5 ^ 7 * — ,X ^ N . -7 — ij ;^ /f) l- .V 

X jjr CO fft i* ;2 ^ E s r -5 i- 

E S - ( 1 - /3 F ' ) ^ N ' (o) 

t /j: 6 . (A) it J: 0 'in <^ ^j: J: -5 k: /fi «j A- f2 

a J» <o ?a: <fi- (c PS b . I ^ F I = I ^- ^, sfT 
/? /»: r S t . c £0 il (.1 for t^J T {:t E s - o rur 

0. 7t-'A:^t^x^rx<rj:':>r<rj^ x kr, 

flft fS- m 0 F it^i^^T?: ^. \ p r \ r I T -0: tt tx 
>i: . 

- - « t: I n CO ?p .'i a 5r f i t r if. -> .f- 
A /a f Zi 

f =^ f I . & F . U (I)) 

t rji I, ^ ^1 ^ F 1 < I t U z> X r. n Al U Tz m 

ic ti . r;: iitrt m )\] o) m m to ff. » <r> f^' 

j^i 1 n (7.> /5j */f :rj ^' iJjJ *0 £ . ^* :^ U' > X fir <7) fcV 

ii^^0U^Xf^<-r^^^^ti$i<S, m i'A 11 

iVf ?: U > X\li!><mx\^ . X 'f* in (7J t;l T) U 

X n 0) hti irr ^ ss < i-^ tt ti o -r . ivi 

fr: it rr 6 r^: ^ii;- /n u :^ x « c;) n 9h 6< x 



U . U > 7: K m U X < ^ CO T /I < , 91 

c o) J; -5 la ^ m }) mm u m lE ^ ^ 0 *r 

^ b < /X . d (0 1* . S AS W T tt * ft it ( I ) to 

411 < I /3 F I > I t ^i: ^ J: -5 (c 35 2 . 3? 3 f T 

rr :^ & 5: fS- CO RJ £0 H M * ft- ^ A W k: a 52 U . *t 

t J: 0 /W £0 lb ^ A<» ift C 19 . 7 :r - 

X /II >■ X n CO » W ia $r - 51 K 1$ U T -6 . 

4: « »9I £0 tfl fTj i: t 6 V - 7 * - .^r X :^ £0 X - 

I. u y X l± a J: CO :» * ft- 5- iS ffi * -y- S r. i: r. ^ 0 
if ric <!F n S . k- u y X^,^.i^<0 5? ff: ^i- m 0 
-3 ifi tr. fr •'J W S! #Ji < U o \ ^ fi^- 

mi\B\Kt?rzo m ^rn. itt z> ti «c to 21 * ft 

# 1?- ^. £0 il« ^H. l/> . 0(J 3rt J UT , iPE 2 U 
T 3? 3 Jtr. £?:) *^ ffi W JE- <^ f I . f 2 . f 3 . .5! 
iSI fift fc tt 5 ^; ?M A ffi f T t i> 

0.4<!fIl/fT<0.6 

( f 1 < 0 ) (2) 

0 . .1 < f 2 ./ f T < 0 . 5 (3) 

0. 35<|f:J|/'fT<0. 75 

( f 3 < 0 ) (4) 



u $ >, ff^ j[d 1- 5 h T rj 

ft ( 2 ) (± ^ i; il i ^ jf. tt {'„ 

1- -Z, ^ I tf £7) aV. Mi ?r iU, T Z, f> £;> T ^> 5 . 

n >c ( 2 ) c') ^ m ^ i* ;t x i/i 1 n 0} /;!•: //i )\ ^ 

< U^) t J iT. ri<i :t.' \y > X ITf c7) r.) /\ V fl: r. W 

- JW (Vj r fl' |i| 7J- («') T {1 ^^ . /fr k?i tt 

Ill] IJ« c^; m ir, «f HI tc n , y iC; {^i p« r;) 14^ iftj 

liy v^. c?) '3: %)) t'^ K < it ^> . y . j';. (() is. \\^ h ff. y^ ^> 

-\ -r, /t, I.' .V X' H( iv 'd a-* ri;^ gi» 6* i:- . ?/i j jsr 

\(\ Ji ^ 'i'li < t. r- tz ii ^ r . I ' > X H fy 

m k . # T) :3 X I- £0 ifti N I, :\:\' < tc 

^: ft A ( 2 ) c/^ I: W f^( ^i- 14 T 'SK 1 /if O /iil ^/r J&< 

iiil < tx. ») -f ;V t . /A* fO ft-a i.: i; ^^ t # i1 Oi W 

i v> t.: 1: u > X' n. in 1.' -t 1. ,1 ^> . 
X . fr, 1:/ 2> ft') £o i ti . )k r> iA 4 

ti 0) f% ')}) h\ t< m h . u > X -ir i(T I., -r I . iji 

. i.: 4i ff. IVI £?) a Aj: 'J y 7 - - jj a J, iC ilfe 

Ml U ^- >: > . -7 4 - X )At^.iS.ii'^ < T U 

t ; ■ 7 I X m I • : • X flr 0} I* m; ffl .-/^ H) ii;: . 




y 4 - :^ .X m U > X U 0 in r ft ttKO h JU <^ 
< U 0 t if Z> t . af&«l«W»2ff£0^«lfl*< 

xH^f.<D iKi iz tt rr m t * « . 3S 2 t ^6 .^t -r 

i^itt^m ^t:l6<0% 2 ff 0) II W fl ifl Jto i- i /c aC) 

\/ ^ FT' < 0.25 (5) 

I 1/ i8 FT' - I / ^ F»» I < 0.05 (6) 

0.05 < D3T/ fT < 0. 15 (7) 

3&<tiC(6) H a « 4? 5 7 ;r - A ffl U > 

xrfwjsffifff*. un^2if?2ni:m3«fco^^«e 

fiftKLi-tt^&y^-^xfflu^xirfcoiSftii^cDjte 
iwjx $ < ^ ^ t . 7 * - X la /iS A* ? < 

Ai'^i;s;a«(t:i>tt<5uvx^ftj&<«< ^-^ru 

t. ^ (Ti-C tl< U^^ , 




Rnn-i^2-i368i:^ (4) 

< ^x 6 :^ r°l T A £ . ^ -7 iUl l£- 05 M it *v (S jff t 

7#-;i!rxmu>X*?^l50tei-rr*()« 
h ;u i< ifl b iff 31 L < ^^ . 

^f^xC(4) a3±iSfa^jyAT:m3jTco/ii;frr:r:di 

*i iS < r & ^. S A« it D , /Vf Cr> A V 7 :t - ^7 X 

*^I9^c^•u^Tf^?]-«5a:ae<ic^^-^^,^!2 

i:Tt5n3«<07 *-;^xco(5(co«|jtraiS«iW;*iJ^&:: 
i cj ii; ^ . 

lU^. 3l2«?ir3fl3«?(7t-;trXffl^vX 
JIM iO^/«(0/Aft^air|giA6StCiit+iJ^tt[r^i|g5£- 
*V3FW. ^FT. Si4tafC:^Mt<53f?3^Tt 

n w ih a ^- 5? m 4» t J a - k: « at) 0) ^ n- 3t 



t .5 




5t 








. £0 rc «?) U > X jffl 1^ « 4« fii «t 


k: u 


0 


$ U 


< 










ft 


(7) ti 12 ifi « (C ^ T 7 * - 


X o 




CD X 




- X ^ + « iX t ^ fc t> C7:) T 


* 0 


. ± 






tfA<5i:7 + -:<7X£0t-at)C0X^ 


— X 




'A T 




^ , u > X ^ ft At < 0 *^ 


J u 








TI»<a^«A5t7 *-;^XCOA 


to X 


— 


X At 




U < Ur) ^ iS t*7 <* C tt ^ t) 


^ b 


tt t 






3nt3l4«f*t««&*)C^^UT 


< e 


<o X 


^ < 




















T 




u V X iffi 


iSl 






to u 


V X 




zr 


?a? :s(i w . N i t V i t± -8- «9 


<M i: 


0 Wl 




i 


»^n«u>x'£D;<^7X(0^S*rr^ir 






-c * 











72 




¥ tin fli U t± A *A i"J f. X W . # 3V tfi 71 i"i 
f.- H ♦* . A c?) iff 7r i"I ^ iE t U R f«i ^. t 

fl^ , A . B . c . D . E 5r iJ- ^ J£* iJii R i: L. rr: 

(l/R)H' 

X= AH'+ Bll*+ CII** 

1* J 1-(H/R) ' 

+ OII»+ EH'" 
^ <5 T ^ i-) i> T ^^ i . 

X . id- CO # ^ f+ it t a M -te fii #! C 4o 5 US » 
M ir <o fU] ffe - 1 iz jfit . 





??f51-t :^-i:{(;8i:^ (5) 

itt iti X {« I 



I' ' 


y 7 7 . i; 


FN( 




1:3.5 


? - 


» • 7 2. 




— 31** 














^ 4 


.5 










It 1 * 


DUO . 




D r - 


!) 


, 0 


N 1 - 1 


. 1 H n 0 1 




!*:(!) 


y 


II ^ • 


- sss . 


85 




(] 


1 fl 












11 3- 






D 1 - 


) 


. 5 


H 2-1 


. 7 7 ? 5 0 




2 " 1 ^ 




M 1 - 


x^ . 




I) 4 . 




. 0 












11 !) - 


■- :n 2 . 


tr. 


0 1 • 


{ 


fj 


K .1 ■ 1 


- 7 I ? 3 !} 


7' 


3 - fl ,*l 




It B " 


Jl- « i/ji 


f) b • 


/ 


. 0 












H 7 - 


. 


2 1 


D 7 • 


.■) 


. 4 


N 4-1 










It U - 


uo . 




U (1 > 




U I 












I) n - 


riH . 


01 


11 fl - 


1 


. 5 


N fl ■ t 










in o• 


20 . 


tin 


D M) • 




. fl 


N li > 1 


. ti fl 1 0 0 




ft • 'i (I 




Rl t - 


-fi!J . 


49 


D ) ) - 


0 


. (5 












It) ? ' 


:i :t . 


01 


I) \ 2 ' 


j 


5 


M 7 ■ 1 


. G !) [ (f U 




7 • ,1 M 


5 


H I 3 ■ 




.29 


P 1 } ■ 


1 


. Ti 


N R- 1 


.751 (1'2 


t» 




J 


H M ' 


rn: . 


•I 1 


f) M - 




D. 2 












H I 'j ■ 


*ic 0 


PI5- 




.5 












Jil (i - 


-76 . 


10 


fj 1 E - 


.1 


. n 


N 9 - 1 


. 7 ft4 7 7 


I' 


:) - 'I fl 


7 


111 7- 


,12. 


70 


DI 7- 


1 


. 3 


N I 0 - 1 


.mi; :i J 


V 


1 IJ - ti 4 


1 


ll ni - 


'i G « . 


05 


DI6 - 


I 


. 5 












R I ft- 


-02 . 


S2 


Olf)- 


1 


. 5 


N M - I 


. r 0 :i 1 t 




i 1 - ft :j 


7 



117)1- 


113. 


tiS 


D20- 


6 


3 






H2 1 - 


I 3K . 


fig 


D2 I - 


3 . 


7 


NI 2- 1 . S03 M V 1 2-60 


fi22- 


-43 . 


7 9 


n22- 


0 . 


IS 






n 2 ;i - 


15 7. 


5 ] 


023- 


3 . 


8 


NI3-I .603 M V I 3-BO 


R24 - 


-5 2 . 


2 5 


1)2 4- 


2 . 


6 






R25- 


-*/n . 


fiO 


D2 5- 


1 . 


5 


NM-) .S4ESfi V 1 4-21 


RJfi- 




in 












U 


f 




29 






5 2 


78 


e 1 




34.93 




1 2 . OS 


3.83 


& 1 




I . 1 f) 




10.79 


20.12 


Z 


3 




IB .S5 




12.07 


5. 56 



a ifi :Jt ib f*i 2 

I- - ^» !l — 7 7 . 



^- i* m f A 



H - 3 4.114 

A - 0 

c - 1 . nox 10- 

K - 0 



0 - -9 . D3R X 10" 
0 - 0 



3 cj - ; :i . 4" —31' 



tt 1 • 




ini 


D 1 • 


7. 


. 0 


N 


1 - 1 


. Ji 3 4 0 1) 




1 -:i7 


7 


n 2- 


V. ; 


. 7G 


D 2- 


i; 


. 5 














it .1 • 


!» 


. 1 0 


Ii :i ■ 


1 


. fi 


N 


V - I 


..'ill (1 tt 


J/ 


z - :; / 




II 4 - 


:C2 


. !J5 


n 4 - 




. 5 














« b- 


fi 4 


. flfl 


n 5- 


5 


. 0 


t* 


3 - 1 


. U M lj 


J' 


3 - 2 :• 


4 


11 i; . 


• 2.S J 


. 79 


tl f> - 




. /) 














11 7 " 


•53 


. 5 0 


1) 7- 


1 


. 5 


ti 


4 - 1 


. H 8 It) D 


V 


4-4 0 


l\ 


(i 11 - 


7 1 


. 58 


0 fl- 


2 


. 5 














fl !l* 




. 32 


0 9 - 


3 


. 1 


N 


5 • 1 


. .S 0 5 \ f\ 


u 


fl - ?. li 




MIO • 


:.5G 


. 4n 


n n) - 




C 1 














H I 1 - 


R 4 


. 113' 


n n - 


1 


. 1 


N 


C - 1 


. n 4 r. 8 


V 


B-z:) 


:i 


H ] - 


23 


.55 


012- 


fl 


. 0 


N 


7 - 1 


. fi i 1 (i 1) 


1/ 


7 - 5 n 


h 


It 1 3 - 


1 UH 


. 34 


n 1 3 - 


0 


. 1 5 














It] 4 • 


G8 


.on 


IJ 1 4 - 


7 


. fl 


U 


il - 1 


. (i ft 1 11 


i' 


J)-KO 


7 


It t 5 - 


:i 9 1i 


. no 


n 1 5 • 


0 


. 1 5 














lilli - 




. 1 3 


D 1 r> - 


3 


. 2 


H 


9 - J 


. (i (J ;i 1 1 


1' 


fl - (i 0 


7 


HI 7 • 


4 4 4 


. 0!) 


0 17- 




P. 3 














fl 1 fi- 




f) 1 i\ ■ 


I 
















ll 1 S ^• 


4 (if) 


.27 


[) I '1 - 


7. 




ti 


t l»- t 


. 7 n 4 7 .! 




J 0 - > 5 


7 



73 



H20' 


-44 . 


B6 


D20- 




1 


Nil-) 


.5 1633 


V 1 I- 


64 


R2 1 • 


1006 . 


73 


D2I - 


1 . 


25 












H22' 


-57 . 


AB 


022 - 




2 


N t 2 - 1 


. 6 03 1 r 


V 12- 


60 


n23' 


32. 


63 


023 - 


je 3 












n24' 


- 190. 


29 


02 4- 


3. 


7 


N13-I 


.603 1 1 


V 13- 


60 


n 25 • 


-26 . 


0 1 


025 • 


0. 


15 












(126* 


133. 


06 


DJ6- 


3. 




HI4-I 


.6031) 


V H- 


60 


R27- 


-70. 


59 


02 7 - 


2. 


3 












R28< 


-29. 


22 


D28- 


1 . 


] 


NI5-1 


.64666 


V 15- 


23 


R29- 


-74 . 


89 




















29 


52 


78 


a. 1 


37.98 


10.6 1 


0 


. 2 




JL 


2 


1.61 


6.67 


1 t . 73 


SL 


3 


17.61 


11.38 


5 


. 15 





-Nt m iJk a 



R - 5 4.616 

A - 0 

C - - ) . 4fi9 : 

K - 0 



B - 3.475x10-* 
0 - 2.9 58 X I 0-" 



f -29-^ 77 . 6 



?^l!n-T-2-i:<«8i.v (6) 

F Mo -1:3. 5 Zcj ' 73.4** '^Jl" 

-4.5 



II 1 




D 1 - 


2 


. 0 


N 


1 - 1 


■ A 3 4 0 0 




1 


"37 


L 


(1 ? 


• 28 


.58 


0 2- 


6 


. 5 
















n 3 


67 


.64 


D 3 • 


I 


. E 


H 


2 . 1 


. 8 3 4 0 f) 




9 
< 


-37 


o 
c 


(1 ^ 


39 


. 42 


D 4 • 


2 


















It 5 


62 


. 1 1 


n ^ m 

V 3- 


c 
9 


. 0 


H 


3 - 1 


■ 0 05 1 0 


V 


3 


•25 


A 


It 6 < 


-2 4 3 


. 99 


u 0 • 


2 


. 8 
















fi 7 ' 


-5 3 


. 17 


0 7 ■ 


1 


. 5 


H 


4 - 1 


.80300 


V 


4 


•40 


H 


t\ n ' 


7 1 


. 55 


0 8 - 


2 


. 5 
















n n ' 


R 6 


. 02 


0 9- 


3 




H 


5 - 1 


.805 16 


V 


5 


-25 


4 


11 1 0 


1 1 4 fl 


. 20 


0 10- 




s. i 
















It 1 1 


73 


. 58 


0 11- 


1 


. I 


H 


6-1 


.84666 


V 


B 


-23 


9 


It I2< 




. 70 


0 12- 


4 


. B 


H 


7 - 1 


. 6 2 2 9 .1 


V 


7 


-50 


2 


un- 


MOI 


. 05 


0 13- 


0 


. 1 5 
















it 1 4 • 


55 


.02 


014- 


2 


. 5 


H 


8-1 


.60111 


V 


B 


-60 


7 


It 15 • 


353 


. 4 J 


0 15- 


0 


. I 5 
















RIS - 


32 


. 03 


D16- 


3 


. 5 


H 


9-1 


.6031 1 


V 


9 


-60 


7 


n 1 7 ■ 


1353 


. 97 


0 17- 




SL 2 
















IIIB- 


>X 


0 


Dlfi- 


1 


. 5 
















II ] 9- 


-256 


. 19 


DI9- 


3 


. 0 


Nl 0- 1 


. 7 84 7 2 


1* 


1 0 


-25 


7 



H20- 


-33 


4 1 


0 2 0 - 


I 


. I 


R2I - 


152 


53 


021 - 


1 


. 3 


n22- 


-56 


28 


0 22 - 


1 




023 • 


2A 


03 


023 - 




Q. 3 


024 


193 


22 


024 - 


3 


. 5 


025 - 


-Z3 


90 


025 - 


0 


. 1 5 


026 - 


102 


13 


026 - 


3 


.0 


R27 - 


-7 4 


64 


02 7 - 


2 


.0 


0 28 - 


-28 


18 


028 - 


I 


. 2 


H2!J- 


-85 


44 









Nil- I .5 1 6 3 3 V 11-64 . I 



N 1 2 - 1 .6 5 1 60 V 12-58.6 



NI3- I .6 0 3 1 1 V I 3-60.7 



H I 4 - I . 6 03 n V H -60. 7 



.84666 V 15-23.9 



i) 





29 


5 1 


78 


Q. 1 


40.02 


M . 89 


0.8D 


£ 2 


t .68 


5.16 


8.65 


1 3 


16.17 


10.76 


5.35 



J* rtfi a 



H - 5 « . 7 5 5 

A - (J 

t; - - I . 04 9 X 1 0 - 

K - 0 



B - 3 . 9 57 X I O-" 
D • 2.281 X 10- " 





3i ft JC 


ffi OE- m m 


I 


2 




(1) 




7.98-^ 
4.99 


S.8)'- 
4 .00 


6.01 — 
4.30 


(2) 


ini / fT 


0.5026 


0.5155 


0.05155 


(3) 


i'l / fT 


0. 4381 


0.4124 


0.3600 


U) 


If3| / fT 


0.6508 


0.5155 


6. 3Bt>fi 


(5) 


I / )3FT» 


0.040 


O.043 


0.043 


(6) 


1 / ^KT' - 

1 / 


O.024 


0.022 


0.022 


(7) 


03T / fT 


0.072 


O.066 


0.069 



-74- 



( ^ nil w * ) (a 4* . I . u , m , IV t± «i fc: 3i 1 . rfi 2 . 

M ft '»! C J; n « M £ 03 a:Wrr ;n t /$ iM W ^' 4i- 1 ^ 3 . -fl 4 «T . d n d . c H c w . a li ^; v 

<:> a") U ^' X fT J: 0 ^J^ S X - A U' > X k". t/^ T ^ fit iffi , M {.t :>l -r' ^ >*- n- ifti T 

y t — * X W n . iKi idi CO 4(J < 2 cr 7g 3 e 

<D V * - * X )fj 1/ V x-Jf fllJd * It c t J: 

0 . a: fti 6 a ift « c i^i ^ 4^ a: ff^ K fc: tz 

0 . «7 (* ft? a c t <5 t - :fj u > xn 

0^ nm^W ii^Pi^ V < r£ z> X o \j , u> XiSin w 

M <t; & u V X 4r ft M mit^ I5i /z v> sV; 

n fiE ^l u /i. (ffu/) ^ ^ c - 7 * - :</ ^ it (7) 

X - /v > X U fjJt i- 2i c t T 5 i , 

•I . 1^1 ifii t;:) fiJl 41 fjr ift f?i Mi W A ^ -v y :^ n ...t ^: ?l 

?it I . 51 2 . 35 3 lifl * Hi! W K frt X tti W 1 . ft PR A ,:i ^ ift • 

2 . 3 W iJf « /;!: j/f m , 'J^ ^ W) . ^ ^ . "* 

6 IJ/MI ^ ^. 19! W a «[ 32 iiS iW 1 . 2 . 3 (t ;fi « /oi 

i/i /J a: m . /fl 7 (sii , 8 Dsi . !A 9 la « * 5fe 4r! £D 

Vi^i\ %m\¥i i . 2 , 3 (7) *t W ;4 to >: 5 (iJt 

l-y) T J> 6 . 

n ?: m c jc? t (a) , (b) . (c} u ^t- ;a ft «| . r^' 

i;:] . "^ii ift *r ja ^ w t ^ -s . 




-75- 





-76- 



B 0 (B) 



'I 



6^40 -6^0 OAO -5.00 5.00 

tt A n m i*oa(n) 

3K 8 0 (C) 



n s a m »«a»(«) 



F i.5 

It 



s 9 a (A) 



-0.40 0.40 -0.40 0^0 -sToo ' r.oo 



F 4^ 



35 9 [11(B) 



r .{ 



0.4 0 0.40 ot40 



0.40 5.00 '."00 
■ an ft ( *) 



s (C) 



\ 



-15.5' 



-= 15.S' 



-0.40 0,40-0.40 0.40 -slbo Too 

«A«ia Sttua c^'.') 



-77" 



